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(54) (57) CnOCOB PEMOHTA OB^AAHOIl 
KOJIOHHbl, BKJinMaioiuHfi cnycK 8 Nee ro<|»- 
pHpoBBKHoro naTpy6Ka k pactUHpeHne nticneA- 
Hero AO AHaMerpa o6cajiHoft KanoH'nu nyreM 
npoTflDKKN nepea Hero HHcrpyMeicra, cTAaHaxh 
u4HdCM ren. >no. c ueAbio noBuuieNHii naAeiK- 
HOCTM nepexpuTHR HHTepaajia HapyiueHMR* 
onycKaioT AononHitTe/ibRuft ro4»pHpoBaHHwA 
naTpy6oK h ycraHaBaiiBaioT c aasopoW nO top- 
uy c ocHOBHUM, • pacuiHpRfOT o6paiueHHyio k 
ocHOBHOMy narpydxy KOHuesyio qacrb AonoA- 
HKTeAbHoro naTpy6Ka h CMeiuaiOT ero ao yno- 
pa B paHec ycraNoaneiiHufis a aareii npoTHni* 
BaioT MHcrpyMeHT nepea aecb iiarpyteK. 
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UiMMi'MIJM I IH .ll?M»l* ;.li:i!>' fit f OpWiM M IIH**'TH 

li 4*rM-;i,|iii4\ K<».ti*iiH«l\ i'mt.lAMH iirv|>iNHori II 
KliOHOff |l|»«>MI4lll.lCMM«K-fll. R MacriliKtll lipit 

K:iiitiT».ii>iioM powimrc i»6i'a.iiti4\ mU(»hii. 

ItimvTcii rtt(H<i6 u raiuiBKii nfttipiiptMiiitiim 
fc» ii.if|ty6Ka R Tpyr>a\ iivtCM paciiiiipctniii cro 

tlOCpiMrTBOM B3pM8a 

llcKH-TtHKOM aaiiMoro cnrK*<i6a stfLincTCfi 
iiMiKiH* KaMCCTm» peMoiiTa. mtu o6i>nciiflei'oi 
ipy;uiocTbK> c>6ccncHCHiifl paBitoMopiiorci pac- 
iniipciiiiti nN|ipiipfiHaniinro naTpy6Ka no Bccfi 

JLIHItC. ripil riLlbllOM IIOBpe^KaCHHIl KO;iOtlHI)l 

II riaibiiiml liCiiiMttiic sapfida o6caiiii3n Kaioii- 
iia MOMer 6urh iiupyuieiia. a itepaBHOMcpiicie 
pactiiMpcHiic iiaTpy6Ka iipiiBoaiiT k yMCHhiiie- 
tiiiMi en) npoxoaiioro ccMcimfi. 

HnitrKUcc 6.iif:iKiiM k npciuaraeMOMy hb- 
.incTCH cimh:{)6 peuoiira o6caaH0fi KaioHHbi, 
BiciKJMaKntiitri cnycK b Hee ro4>pHpuBaHiioro 
naTpy6Ka ii pacuiiipCHitc nocvieAHcro ao am- 
aMerpa oTHMaHOM Kaioiiiibi nyren npoTSDKKH 
Mepca iicr« iiiicTpyMCirra |2]. 

HejocraTOK tuBccTiioro cnoco6a saiciio- 
MucTCfl B Ma*ioji Haae>KHOCTH nepeKpuTiifl 3o« 
iiu iiapyiiieiiiiN. mto cBsisaHO c ao3MO)KHocTbia 
c.iy*iacR B npaKTMKc pCMOHra '06caAHUX ko- 
.101111. Koraa iiocie ycraiiOBKH ro(t>pupoBaiiHo- 
ro tiarpyAKa iieropMeTHMHCK'Tb coxpaHRercfi. 
iipiriCM 30Ha iicrepMeTHMHocTM, KaK npaBtiAO, 
iiaxo.iiitcfi iiciiucpejcTBCHHo Haa iliii noa yc- 

TailUlU'li'lllIMM pBHee fiaTpy6KOM. /liiKBHAlipo- 

Kiirb i*iy HerepMifiMiHOCTb mo>kho TonbKO ny- 
TCM ycTaHORKii aonaiHitreibHoro narpy^Ka b 
CTWK K yme ycTaH0B.ieHHOMy. 

LXejib H3o6peTeHH5i — noBuuieHHe Haaem-. 
ikKTii ncpcKpuTHB iiHTcpBaAa HapyujeHiiH. 

nocTaB.icHHaR ue;ib aocTHraercfi tcm. hto 

B crKKM>6c |>CMOH7a o6caAH0ft K<VIOHHbl, BKAIO' 

MaiotacM cnycK b hcc ro<t>pMpoBaHHoro narpyC- 
Ka M paciiiHpoMiie nooieaiiero ao AHaMerpa 06- 
caAHOH Ko.iOHHhi nyTCM npoTnwKH Hcpc3 Hero 
HHCTpyMciixa, cnycKawT aonojiHHTeabHNH ro<j)- 
pifpoBatiHhiH naTpy6oK 11 ycTaHaBJiHBaiOT c aa- 
3opoM no Topuy c ochobhum. pacuinpHiOT 66- 
paiueNHyio k DCNOBiioMy naTpy6Ky KOHueeyio 
MacTb AonojiHtneabHoro itarpydKa 11 CMCiuaiOT 
ero ao ynopa b paiiec ycraiiOBaeHNfarN, a .aa* 
TCM iipoTnniBaioT MHcrpyMeHT Mepea aecb nar* 
py6oK. 

lia <t>iir. I -5 noxasaHa nocaeaoBaTejib 
NCHTTb YCTdiioBKH aono.iHHTcabHoro naTpy6Ka 
Haa ochobiiiSm: Ha t^nr, 6—10 — to me, npH 
ycramiBKe aorioaHHTeabHoro iiaTpy6Ka noa 
ochobhum; hb 4>Hr. II — ceMeHne A— A Ha 
itiMr. 3. 

Cn(K'o6 BKAioHaer nocaeaoBaTeabHocTb one- 
paiiMH c iiiicTpyMeHTOM I, HanpMMep. c paan- 
a.ibiiO'paruiitpiiioiuHMcn kohuom. HHcrpyMeiiT 
oiiycKaiuT B tKBa;«(HMy Ha Tpy6ax 2 k wecxy 3 
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HUM nuttpiipopaMiiuM iiarpv^'KoM I m \it<if*4<\i 5. 

ll<KMlMORailMbHtK*lli unCpaitMri tl*> t lMUH^V 

iipH paCMtv cm^^y Barpx (4>Hr.-l Vcia- 

KOfUCHHUII pa HOC tl«iaCTuiH> B HIU(* riK|»pll|Hl* 

n;mium» naTp\i5xa 6 3aHNMaeT itaio)KeNHe. uo- 
Ka3aHiioe na ipur. 1. h HapyiueiiHtf 3 o6caaHOH 
KaioHHM ocTaeTCB HenepexpuTbaM. HaMHHan ot 
, raiOBbi rtiacTupn 6 h Bhiuie. iloncMHHTcab* 
ifufi ro<t>pnpoB^HHUH narpy6i>K 4 oriycKaercii 
K paHce >XTaHOB.ieHtioMy luiacTMpio 6 c mh- 
TepaanoM ot Hero no Topuy. 

3aTeM B tpyftax 2 coiuaioi h:i6ijtohhu4* 
aaiueMife MimwKiH^ pasnoe 1/3 pa6<MiernaaH> 
.leHHti, B 9TO BpcMsi HHCTpvMCHT I pactiiiipHer 
MdcTupb B npeaciax, noKasamiMx h«i 4*Hr. II. 
T. e. ne iiaiHocTb». CiieiuieNMe njiacrupsi c ko- 
*iciHKoft npoHaoAaer •iHiitb-nn BucryiiaM. flpn 
BceM 9TON npoTRN^Ka NHcrpyMeHTa I s itiac- 
Tupc i^ur* 2) cocraa-niRCT naMaAbNyio Mairrb 
cro a.iiiHbi. HTO no3BaiMT .lerKo caaiiHyTb cro 
BHH3 ynopoM 5 ao KOHTaxra b pauee yrraiHHi- 
aeHHufi nJiacTupb 6 6e3 nax^iecTKH '(4)iir. 3 
H 4) » nepeicpbiTb HtiTepBa;i Me^Kay hhmh an- 
naiHHTeabHUM n.iacThipeM 4. 

riocac 3Toro aaBacHne MtiiaKocTM b HHcrpy- 
MeHTc t cHH^KaiOT ao nyjiH. PaaHaabiibie Ha- 
rpy3KH iiHCTpyMeHTa I Ha naTpy6oK 4 yMCHb- 
uiaiOTcn. H OH nepeBoaHTCH b HaMaabHoi* no- 
aoMicnne ((])ur. 3|. YnopoM 5 CMetuaioT narpy* 
6oK 4 BHH3 ao ynopa B.paHee ycTanoBaeii- 
HuA naacTupb 6. nepeKpuBan HHTcpRa«i napy- 
ujeHiisi (it>Kr. 4). Hidkhba nacrb naTpy6Ka 4 
ynHpaercft b aepxHioio MacTb panee ycraHoa^ 
acHHoro naacTbipB 6. B Mecre coeaHHeHHB no- 
aynaeTCfl repMeTHHHoe coeaHHeHNC AByx toh- 
KocreHHUx luiacTupeA h nocae »Toro KHcrpy* 
MCHT I iipornrKBaioT Mepe3 iiaTpy6oK 4 ao bu- 
xoAa ua Hero (<|>Hr* 5). 

B npoH3BOAcrBe pa6oT no ycraHOBKc naac* 
Tupfl B o6caaHoA KoaoHHe ecTb RapHaHT.^Kor* 
aa naacTupb pacuiHpneTCB HHCTpyMeHTOM I 

CBepxy BHH3. 

rtocaeaoaaTeabHOCTb onepauHH no npeaaa- 
raeMOMy cnoco6y a 3tom caynae aHaaotHSHa 
nepBOMy aapnaHTy, toabKO aon(»aHHTeabHbiA 
iiaTpy6oK 4 ycraHaBaHBam aaiRMKoA TpyO 2 
BBepx ao ynopa b panee ycTanoBacKHbiA naac- 
Tbipb 6 B o6caaHoA KoaoHHe I^ht. 6-10). 

TaxHM o6pa30M, Hcnoab3yn npeaaarae.MbiA 
cnocoO coeaHHeHHH naacTbipeA mo)kho oobm* 
cHTb Haae}KH0CTb nepexpbiTHR napyuieiiHoro 
HHrepBaaa o6caAHoA KoaoHHu. 

npeaaaraeMuA cnoco6 ycTpanneT liOBTop- 
Hoe ueMeHTHpoaaHHe odcaAHux koaohh sepea 
aect^eKT b Koaonne. 

ycTanoBKa aotioaHiiTeabHoro naacTwpH 3Ha 
MKieabifo coKpaTHT II npcMf). saipaMHBaeMoe 
Ha npHroTOBaeiiHe h 3nKHHKy MaTcpnaaoB ne- 
pe3 ac({»eKT b KoaoHHe. 
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(54) (57) A METHOD FOR REPAIR 
OF A CASING, including lowering a 
corrugated sleeve into the casing and 
expanding said sleeve to the diameter of 
the casing by pulling a tool through it, 
distinguished by the fact that, with the 
aim of improving the reliability of sealing 
of the damaged section, an additional 
corrugated sleeve is lowered and placed 
with a gap between the end and the main 
sleeve, the terminal portion of the 
additional sleeve that faces the main 
sleeve is expanded and it is moved to the 
previously placed sleeve as far as it will 
go; and then the tool is pulled through 
the entire sleeve. 
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The invention [illegible] leaks in well casings in the oil and gas industry, in particular 
vAien making major casing repairs. 

A method is known for placing a corrugated deeve in pipes by expanding it by means 
of explosion [1]. 

A disadvantage of this method is the low quality of the repair, which is explained by 
the difficulty of ensuring uniform expansion of the corrugated sleeve over the entire length. 
When the damage to the string is considerable and the charge is large, the casing may fail, and 
nonuniform expansion of the sleeve leads to a decrease in its flow area. 

The method that is closest to the proposed method is a method of casing repair 
including lowering a corrugated sleeve into it and expanding the sleeve to the diameter of the 
casing by pulling a tool through it [2]. 

A disadvantage of the known method involves the low reliability of the seal for the 
damaged zone, which is connected with the possibility of cases in practice of casing repair 
when a leak remains after a corrugated sleeve is placed, where the leak zone generally is 
located directly above or below the previously placed sleeve. This leak can be eliminated only 
by placing an additional sleeve butted against the already placed sleeve. 

The aim of the invention is to improve the reliability of the seal for a damaged section. 

The proposed aim is achieved by the fact that in the casing repair method including 
lowering a corrugated sleeve into the casing and expanding the sleeve to the diameter of the 
casing by pulling a tool through it, an additional corrugated sleeve is lowered and placed with 
a gap between the end and the main sleeve, the terminal portion of the additional sleeve facing 
the main sleeve is expanded, and it is moved to the previously placed sleeve as far as it will go, 
and then the tool is pulled through the entire sleeve. 

Figs 1-5 show the sequence for placement of the additional sleeve above the main 

sleeve; Figs. 6-10 show the same when the additional sleeve is placed below the main sleeve; 

Fig. 1 1 shows the A — ^A section in Fig. 3. 

The method includes a sequence of operations with tool I, for example, with a radially 
expanding end. The tool is lowered into the well in tubing 2 to the location 3 
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of the damage to the casing, with additional corrugated sleeve 4 and stop S. 

Sequence of op^ations according to the method when working from the bottom up 
(Figs. 1-5): The previously placed patdi, in the form of corrugated sleeve 6, occupies a 
position shown in Fig. 1, and the damage 3 to the casing remains unsealed starting from the 
end of patch 6 and above. The additional corrugated sleeve 4 is lowered to the previously 
placed sleeve 6, with a gap between their ends. 

Then a gage pressure of the fluid equal to 1/3 of the working pressure is created in 
tubing 2. At this time, toot 1 expands the patch within the limits shown in Fig. 1 1 [sic], i.e., 
not completely. The patch bonds to the casing only at projections. For all that, pulling of tool 
1 in the patch (Fig. 2) occurs in the initial portion of its length, which makes it possible to 
easily move it downward by means of stop 5 until contact is made with the previously placed 
patch 6 without overlap (Figs. 3 and 4) and to seal the section between them with additional 
patch 4. 

After this, the pressure of the fluid in tool 1 is reduced to zero. The radial loads of tool 
1 on sleeve 4 decrease, and it is carried to the initial position (Fig. 3). By means of stop 5, 
sleeve 4 is moved downward as far as it will go to the previously placed patch 6, sealing the 
damaged section (Fig. 4). The lower portion of sleeve 4 rests on the upper portion of the 
previously placed patch 6. At the location of the joint, a leaktight joining of the two thin- 
walled patches is obtained, and then tool 1 is pulled though sleeve 4 until it emerges from it 
(Fig. 5). 

In carrying out operations for placement of a patch in a caang, one embodiment 
involves expansion of the patch by tool 1 from the top down. 

The sequence of operations according to the proposed method in this case is 
analogous to the first embodiment, except the additional sleeve 4 is placed by pulling tubing 2 
upward as far as it will go to the previously placed patch 6 in the casing (Figs. 6-10). 

Thus by using the proposed method of joining patches, the reliability of sealing for a 
damaged section of casing can be improved. 

The proposed method eliminates repeated cementing of casings through a defect in the 

string. 

Placement of an additional patch also significantly shortens the time required for 
preparation and injection of materials through a defect in the string. 
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[see Rusaan original [see Russian original [see Russian original [see Russian origmal 
for figure] for figure] for figure] for figure] 



Fig. 1 Fig. 2 Fig. 3 Fig. 4 
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[see Russaan original [see Russian original [see Russian original [see Russian original 
for figure] for figure] for figure] for figure] 

B B 

Fig. 5 Fig. 6 Fig. 7 Fig. 8 
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[see Russian originai [see Rusaan original [see Russian original 
for figure] for figure] for figure] 

A— A 

Fig. 9 Fig. 10 Fig. 11 
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